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(54) Fiber optic module attachment including a fiber locating connector 



(57) A novel optical fiber module attachment is pro- 
vided. The module attachment has a crimp assembly 
and a fiber crimp tube (20) disposed therein. The tube 
(20) is crimped or otherwise fixedly attached to the core 
of the fiber optic cable (26). The fiber crimp tube (20) 
has a shoulder that is fixedly captured within the crimp 
assembly, such that the core of the fiber optic cable (26) 
does not exhibit movement relative to the connector 
(10). In accordance to another aspect of the invention, 
the module attachment is a fiber crimp tube (20) having 
at least one shoulder (30) thereon. The fiber crimp tube 
(20) is crimped or otherwise attached to the fiber optic 



cable (26). The shoulder (30) is fixedly received in re- 
ceiving ports on an optical device. A heat shrink tube 
(62) is optionally provided to connect an end of the tu- 
bular body to the cable to minimize the bend radius. The 
fiber crimp tube (20) may also have an inner compres- 
sion sleeve (69) disposed between the fiber crimp tube 
(20) and the core of the cable. The fiber crimp tube (20) 
may also be covered by a water resistant material to pro- 
tect the cable. Additionally, the fiber crimp tube (20) may 
comprise two portions connected by a living hinge. The 
two portions may be attached to the fiber optic cable (26) 
by a heat shrink sleeve an O-ring or a crimp tube (62). 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a novel mod- 
ule attachment for a fiber optic cable. More particularly, 
the invention is directed to an optical fiber module at- 
tachment, which includes a fiber locating device. 

BACKGROUND OF THE INVENTION 

[0002] Fiber optic cables may include one or more op- 
tical fibers capable of transmitting audio, video, or other 
information. Fiber optic cables are laid over long dis- 
tances and must make twists and turns, and, therefore, 
require connectors to connect discrete segments of ca- 
bles together or to connect a cable to a terminal or signal 
port of an apparatus or equipment. These fiber optic ca- 
bles may have a single optical fiber or a plurality of op- 
tical fibers that carry the information. Generally, a pro- 
tective acrylate primary fiber coating surrounds the bare 
optical fibers. The primary fiber coating is in turn usually 
covered by a layer of strength aramid fibers, which are 
generally covered by a protective outer coating. At each 
terminus, it is necessary to attach a connector securely 
to the fiber optic cable (or each optical fiber) so that the 
information can properly be transferred from the cable 
into a mating connector or communicating hardware. 
The fiber optic cable (optical fiber) must, therefore, be 
reliably and sturdily connected to the connector so that 
the information is preserved and properly transferred. 
[0003] Typically, a predetermined length of optical fib- 
er is inserted through the connector. Since optical signal 
transmission is accomplished by abutting the end of this 
optical fiber to a matching end of another optica! fiber or 
optical equipment, this' predetermined length assures 
good abutting contact for the signal to transfer. For ex- 
ample, if the length is too long, the fibers may buckle or 
slide over each other at the connection, and if the length 
is too short, the fiber ends inside the connector may not 
abut, resulting in high attenuation of signal. In the con- 
ventional connectors, the strength fibers and/or the pro- 
tective outer coatings are attached typically by adhe- 
sives or by crimping to the connectors, as disclosed in 
U.S. Patent No. 5,806,175. Conventional connectors, 
however, do not attempt to secure the optical fibers to 
the connectors. As a result, the optical fibers are mov- 
able relative to its protective coatings or outer jackets. 
Although the optical fiber has a relatively low coefficient 
of thermal expansion, temperature variations along a 
long length of a fiber optic cable can cause a significant 
change in length in the optical fiber. As known in the art, 
a relatively small change in length of the cable may sig- 
nificantly change the predetermined length of the optical 
fiber within the connector, thereby negatively affect the 
quality of the signal transmission. Hence, there remains 
a need in the art for a connector that can minimize the 
effects of temperature-induced changes in fiber optic 
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cables. 

[0004] Furthermore, some fiber optic cables, such as 
the 900 ujti cable, do not have aramid fibers or other 
strength members. Hence, the conventional crimp-type 
5 connectors are not suitable with this type of cable. 
Hence, there remains a need in the art for an attachment 
module suitable for these cables. 

SUMMARY OF THE INVENTION 

10 

[0005] Accordingly, it is an object of the present inven- 
tion to provide an optical fiber module attachment that 
minimizes the adverse effects of temperature-induced 
changes in fiber optic cables. 
15 [0006] Another object of the invention is to provide a 
locating device for a fiber optic cable that allows the ca- 
ble to be attached to optical hardware or another cable 
without the need of a terminal connector or crimp as- 
sembly. 

20 [0007] These and other objects of the present inven- 
tion are realized by a fiber crimp tube having a body and 
at least one shoulder. The body is fixedly secured to an 
fiber optic cable or at least one optical fiber of the fiber 
optic cable, preferably by crimping. The fiber crimp tube 

25 may be received by optical hardware and be fixedly se- 
cured thereto. The fiber crimp tube may have a second 
shoulder or the first shoulder may have a connector, 
such as a bayonet mount attached thereto, to facilitate 
the connection to hardware or other connectors. 

30 [0008] In accordance with another aspect of the in- 
vention, after being crimped to an optical fiber of the fiber 
optic cable, the fiber crimp tube is captured in a crimp 
assembly of a terminal connector such that any move- 
ment of the optical fiber relative to the crimp assembly 

35 or terminal connector is minimized and preferably elim- 
inated. The strength fibers of the cable are preferably 
strain relieved to the crimp assembly. 
. [0009] The fiber crimp tube may have a resilient, com- 
pressible inner sleeve disposed between the fiber crimp 

40 tube and the optical fiber or the fiber optic cable. The 
inner sleeve may be made from a water resistant mate- 
rial, or the fiber crimp tube may be covered by a water 
resistant material. The fiber crimp tube may comprise 
two portions connected by a living hinge. Each portion 

45 may be configured to minimize and preferably eliminate 
the relative movement between the cable and the fiber 
crimp tube. An optional sleeve, such as a heat shrink 
sleeve, an O-ring , or a crimp tube, in lieu of or in addition 
to the living hinge, is provided to secure the two portions 

50 of the fiber crimp tube to the fiber optic cable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] In the accompanying drawings, which form a 
55 part of the specification and are to be read in conjunction 
therewith and in which like reference numerals are used 
to indicate like parts in the various views: 
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FIG. 1a is a perspective view of a connector in ac- 
cordance with one embodiment of the present in- 
vention, and FIG. 1b is an exploded view showing 
the components of the connector of FIG. 1a; 
FIG. 2a is a cross-sectional view of the connector 5 
shown in FIG. 1a, and FIG. 2b is an enlarged view 
of a portion of the connector shown in FIG. 2a; 
FIG. 3a is a perspective view of the connector 
shown in FIG. 1a with a portion cutaway, and FIG. 
3b is an enlarged view of a portion of the connector 10 
shown in FIG. 3a; 

FIG. 4a is a perspective view of a connector in ac- 
cordance with an embodiment of the present inven- 
tion, and FIG. 4b is an exploded view showing the 
components of the connector of FIG. 4a; 15 
FIG. 5a is a cross-sectional view of the connector 
shown in FIG. 4a, and FIG. 5b is an enlarged view 
of a portion of the connector shown in FIG. 5a; 
FIG. 6a is a perspective view of a fiber crimp tube 
in accordance with another embodiment of the 20 
present invention, and FIG. 6b is perspective view 
of the fiber crimp tube shown in FIG. 6a connected 
to an optical fiber; 

FIG. 7a is a perspective view of the fiber crimp tube 
in accordance with another embodiment of the 25 
present invention, and FIG. 7b is perspective view 
of the fiber crimp tube shown in FIG. 7a connected 
to an optical fiber; 

FIG. 8 is a cross-sectional view of a part of a crimp- 
ing tool usable with the connector in accordance to 30 
the present invention; 

FIG. 9a is a perspective view of another embodi- 
ment of a fiber crimp tube in accordance with the 
present invention; FIG. 9b is a cross-sectional view 
of the fiber crimp tube in FIG. 9a along line 9b-9b; 35 
FIG. 10a is a perspective view of another embodi- 
ment of a fiber crimp tube in accordance with the 
present invention; FIG. 10b is a cross-section view 
of the fiber crimp tube in FIG. 10a along line 10b- 
10b; ' 40 

FIG. 11a is a perspective view of another embodi- 
ment of a fiber crimp tube with a sleeve in accord- 
ance with the present invention; FIG. 11b is an ex- 
ploded view of the fiber crimp tube of FIG. 11a; FIG. 
11c is an end view of the fiber crimp tube in FIG. 45 
11a; and FIG. 11 d is a cross-sectional view of the 
fiber crimp tube in FIG. 11c along line 11d-11d; 
FIG. 12a is a perspective view of another embodi- 
ment of a fiber crimp tube in accordance with the 
present invention; FIG. 1 2b cross-sectional view of 50 
the fiber crimp tube in FIG. 12a along line 12b-12b; 
and FIG. 1 2c is an end view of the fiber crimp tube 
in FIG. 12a; 

FIG. 13a is a perspective view of another embodi- 
ment of a fiber crimp tube in accordance with the 55 
present invention; FIG. 13b is an end view of the 
fiber crimp tube in FIG. 13a; FIG. 13c is a cross- 
sectional view of the fiber crimp tube in FIG. 13b 



along line 13c-13c; and FIG. 13d is a side view of 
the fiber crimp tube of FIG. 13a; and 
FIG. 14a is a perspective view of another embodi- 
ment of a fiber crimp tube in accordance with the 
present invention; FIG. 14b is an end view of the 
fiber crimp tube in FIG. 14a; FIG. 14c is a cross- 
sectional view of the fiber crimp tube in FIG. 14b 
along line 14c-14c; FIG. 14d is an exploded, per- 
spective view of the embodiment of the fiber crimp 
tube of FIG. 14a with an optional sleeve and a por- 
tion of a fiber optic ribbon; and FIG. 14e is a side 
elevation of the fiber crimp tube of FIG. 14d. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] As shown generally in FIGS. 1a and 1b where, 
like numbers designate like parts, reference number 10 
broadly designates a module attachment or connector 
in accordance with one aspect of the present invention. 
Connector 10 may include a protective boot 12, a crimp 
band 14 adapted to crimp the strength fibers and/or out- 
er the protective coating of fiber optic component 1 6 to 
the back end of crimp body 18. Fiber optic component 
1 6 may be a fiber optic cable having a plurality of optical 
fibers in different cofigurations, including, xxxx others, 
loose tube, single tube, ribbon, tight buffered, or bun- 
dled, or it may be a single optical fiber, including a 900 
um or 2.0 \im jacketed optical fiber, or even a 250 \ur\ 
fiber. In one advantageous embodiment, the front end 
of crimp body 18 has a bayonet mount adapted to be 
connected to another connector or to optical hardware 
and, as best seen in FIG. 2b, the back end of crimp body 
has groves to assist in holding the strength fibers. Con- 
nector 10 also has a fiber crimp tube 20 generally dis- 
posed internal to the connector and located between the 
crimp body 18 and crimp band 14, as best shown in FIG. 
1 b. An end portion 22 protrudes from the connector to 
engage another connector, a splice, or optical hardware. 
As discussed above, it is advantageous to keep this pre- 
determined length L (FIG. 2b) inside the connector a 
constant length. It should be noted that the predeter- 
mined length L may differ depending on the type of crimp 
body 18, connector 10, or the type of connector, equip- 
ment, etc. to which the connector is connected. 
[0012] FIGS. 2a, 2b, 3a, and 3b more particularly il- 
lustrate the structures of connector 10. Prior to assem- 
bly, the optical fiber component 1 6 (which illustrates a 
2.0um fiber optic cable, although any size or type of op- 
tical cable or optical fibers could be used) is stripped of 
its outer protective coating (s) and the strength fibers, if 
any, to expose a length of 900u.m coated optical fiber 
26. The fiber crimp tube 20 is then slipped around and 
positioned over the 900jxm coated optical fiber 26. As 
best seen in FIG. 2b, fiber crimp tube 20 preferably has 
an elongated tubular body 28 with shoulder 30 located 
at one end of the body. Preferably, the fiber crimp tube 
20 is then crimped to the coated optical fiber 26 to se- 
cure the fiber crimp tube thereto by compressive force, 
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as discussed in more detail below, such that there is no 
relative movement between the end portion 22 of the 
coated optical fiber 26 and the fiber tube 20. Alternative- 
ly, the fiber crimp tube 20 can be attached to a portion 
of the coated optical fiber 26 by adhesives, (e.g., epoxy). 
The end portion 22 of the coated optical fiber 26 can be 
further stripped of its coatings for connection to another 
connector, optical fiber, or piece of equipment. While the 
shoulder 30 is illustrated as being oriented toward the 
end portion 22 of the optical fiber, the fiber crimp tube 
may also be oriented with the elongated tube oriented 
toward the end portion 22. 

[001 3] The length L of end portion 22 measured from 
the shoulder 30 (or the end of crimp tube 20 closes to 
the end portion 22 if the fiber crimp tube were oriented 
in the opposite direction) of fiber crimp tube 20 to the 
end of coated optical fiber portion 26 is the predeter- 
mined, carefully measured length used in the connec- 
tion. This predetermined length may be measured prior 
to the attachment of fiber crimp tube 20 to the coated 
optical fiber 26. Alternatively, the predetermined length 
may be cleaved to the proper length after attachment of 
the fiber crimp tube 20 and/or other components of a 
connector 10. 

[0014] After the fiber crimp tube 20 is attached to the 
coated optical fiber 26, shoulder 30 of the fiber crimp 
tube is brought into abutment with the ridged surface 
end 24 of the crimp body 1 8. Advantageously, shoulder 
30 is sized and dimensioned to prevent fiber crimp tube 
20 from passing through the crimp body. Preferably, 
shoulder 30 has a beveled lip 32 sized and dimensioned 
to match sloped shoulder 34 of crimp band 14. (!f the 
orientation were reversed, the beveled lip 32 could also 
be beveled in a corresponding manner.) After crimp 
band 14 is crimped onto crimp body 18, shoulder 30 of 
fiber crimp tube 20 is captured between the crimp body 
and shoulder 34 of the crimp band. Relative motion be- 
tween the fiber crimp tube 20 and crimp assembly 14, 
18 is minimized if not eliminated, and, since fiber crimp 
tube 20 is affixed to coated optical fiber 26 as described 
above, relative motion between the predetermined 
length 22 of the bare optical fiber and the crimp assem- 
bly 14, 18 (and thus the cable) is also minimize if not 
entirely eliminated. If fiber optic component 1 6 contracts 
due to a drop in temperature, the interaction between 
beveled lip 32 of shoulder 30 of fiber crimp tube and 
shoulder 34 of the crimp body 1 4 prevents the end por- 
tion 22 from retracting away from the connection with a 
mating optical fiber, thereby minimizing signal attenua- 
tion. On the other hand, if fiber optic component 16 ex- 
pands due to a rise in temperature, the interaction be- 
tween shoulder 30 of fiber crimp tube 20 and the back 
of ridge end 24 of the crimp body prevents the end por- 
tion 22 from protruding farther into the connection, 
thereby minimizing buckling or slipping at the abutting 
connection. The contraction or elongation due to the 
changes in temperature is absorbed by fiber optic com- 
ponent 16 and its components outside of connector 10. 
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[001 5] Although omitted for clarity, the strength fibers 
and/or the outer coating is crimped in the annular space 
between the crimp body and the crimp ring. More spe- 
cifically, the strength fibers and/or outer coating are po- 

5 sitioned over the ridge surface 24 prior to crimping . This 
crimping process is well known in the art and is fully de- 
scribed in the '175 patent. Additionally, boot 12 is fitted 
over the crimp assembly 14, 1 8 to protect it from debris 
and to minimize the bend radius of fiber optic component 

10 16. Additionally, while end portion 22 is shown to have 
a covering, it would be further stripped of any coverings 
to allow for insertion into a connector or other types of 
connection with other optical fibers or hardware. 
[0016] Another embodiment of the module attach- 
es ment 1 0' according to the present invention is shown in 
FIGS. 4a-5b. Figs. 4a and 4b illustrate that this embod- 
iment is similar to the first embodiment, with the excep- 
tion that the fiber optic component 1 6' is a 900 u.m cable 
rather than the 2.0mm cable. As can be seen in Figs. 

20 5a and 5b, while the fiber crimp tube 20, crimp body 18,- 
and crimp band 14 are the same, the boot 12* is config- 
ured to fit over the 900 p.m fiber and only a portion of the 
crimp body 1 8, rather than the majority of the crimp body 
as in the first embodiment. 

25 [0017] FIG. 8 shows one half of a tool suitable to crimp 
the fiber crimp body 20 to the coated optical fiber 26. 
Head 40 is mountable on a plier-type handheld device 
with each head mounted to one arm of the device. Head 
40 has bore 42 adapted to receive a pin or other struc- 

30 ture from such a device. Head 40 also has a channel 44 
adapted to receive and crimp body 28 of fiber crimp body 
to coated optical fiber 26. Preferably, the width of chan- 
nel 44 is about the same as the diameter of body 28, but 
may be slightly larger to allow for some lateral move- 

35 ment of the body. Alternatively, the head 40 could be 
mounted in a pneumatic press or the channel 44 could 
be machined into a hand-held device (e.g., pliers-type). 
[0018] In accordance to another aspect of the inven- 
tion, FIGS. 6a and 6b illustrate an optical fiber module 

40 attachment or connector suitable for use to attach to op- 
tical equipment, such as printed circuit boards, photonic 
components, DWDM, fiber optic modules, etc. As with 
the above embodiment, the fiber optic components used 
in this embodiment may not have strength fibers, such 

45 as is the case with a 900u.m cable. Additionally, the fiber 
optic components used in any of the embodiments may 
also include a 250 ujti optical fiber (fiber and jacket) and 
be within the scope of the invention. The attachment 
module or fiber crimp tube 50 has a body 52 and shoul- 

50 der 54, similar to fiber crimp tube 20. Body 52 also has 
a crimp end 56 and an optional second shoulder 58. Fib- 
er crimp tube 50 is slipped over the fiber optic compo- 
nent 60 (preferably 900 ujti or 250 ujti optical fiber) and 
■ crimp end 56 is crimped or otherwise attached to fiber 

55 optic component 60 as discussed above. A heat shrink 
sleeve 62 is shrunk over crimp end 56 and a section of 
fiber optic component 60 to maintain an appropriate 
bend radius of the fiberoptic component. Shoulders 54 
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and 58 are sized and dimensioned to be fixedly received 
in corresponding grooves or structures (not shown) in 
optical hardware. As shown in FIGS. 7a and 7b, the 
shoulders 54 and 58 may also be round. Hence, fiber 
crimp tube 50 essentially functions as a terminal con- 5 
nector, and sleeve 62 functions as a boot. Alternatively, 
the sleeve 62 could be shrunk over the crimp end 56 (or 
crimp tube 20) without crimping such that the sleeve 62 
holds the section of fiber optic component 60 to the fiber 
crimp tube 50. 

[001 9] Additionally, although fiber crimp tube 50 is dis- 
cussed in connection with fiber optic fiber optic compo- 
nent 60 without strength fibers, fiber crimp tube 50 is 
also suitable for fiber optic components with strength fib- 
ers. In this situation, crimp end 56 may be crimped over 
the strength fibers and the outer protective coating. It is 
also possible to secure the strength fibers between the 
crimp end 56 and the heat shrink sleeve 62. Alternative- 
ly, shoulder 54 may have a bayonet connector disposed 
thereon, similar to the one disposed on crimp body 18 
shown in FIG. 2a, 2b, 3a and 3b, to facilitate connection 
to the optical hardware. 

[0020] In accordance to another aspect of the present 
invention, FIGS. 9a and 9b show a fiber crimp tube 66. 
Similar to fiber crimp tube 20, fiber crimp tube 66 has 
an elongated body 67 and a shoulder 68. Fiber crimp 
tube 66 further has an inner compression sleeve 69. 
Sleeve 69 defines a lumen 70, which is adapted to re- 
ceive an optical fiber. Advantageously, compression 
sleeve 69 is made from a compressible resilient material 
such as rubber. Compression sleeve 69 may be integral 
with or attached to the fiber crimp tube 66, or it may be 
a separate member that is either placed within the fiber 
crimp tube 66 or placed around the fiber optic compo- 
nent before being inserted into the fiber crimp tube 66. 
Preferably, the diameter of lumen 70 is slightly less than 
the outside diameter of fiber optic component 16, 16', 
26, or 60. The difference in diameter between the lumen 
and the fiber optic component results in a slight com- 
pression of compression sleeve 69, such that to insert 
the optical fiber through the sleeve requires an insertion 
force that is higher than a predetermined threshold 
force. Preferably, the predetermined threshold force is 
higher than the slipping force caused by the thermal ex- 
pansion or contraction of the fiber optic component, 
such that there is no relative movement between the fib- 
er optic component 16, 16', 26, 60 and inner compres- 
sion sleeve 69. The inner compression sleeve 69 may 
also be made from a water-resistant material to resist 
water from entering the fiber crimp tube. Additionally, the 
compressibility and resiliency of the inner compression 
sleeve provide a buffer zone protecting the optical fiber 
against the force applied to the fiber crimp tube during 
the crimping process. Alternatively, the inner diameter 
of the lumen is slightly larger than the outer diameter of 
the fiber optic component 1 6, 1 6*, 26, 60 for-ease of in- 
sertion, and during the crimping process inner compres- 
sion sleeve 69 is compressed and brought into contact 



with the fiber optic component. Fiber crimp tube 66 with 
inner compression sleeve 69 is suitable for use with any 
fiber optic component, and is particularly suitable for use 
with a bare 1 25 urn optical fiber or with a 250 jim optical 
fiber with a thin protective jacket. 
[0021] In accordance to another aspect of the present 
invention, FIGS. 1 0a and 1 0b show fiber crimp tube 72. 
Fiber crimp tube 72 comprises crimp tube 20, as de- 
scribed above and shown in FIGS. 1a-5b, covered by a 
protective layer 74. Preferably, layer 74 is a compress- 
ible, resilient waterproof material such as rubber. Layer 
74 can be coated or sprayed on to the fiber crimp tube 
20. Preferably, layer 74 is over-molded over fiber crimp 
tube 20 and preferably crimp tube 20 is more rigid than 
layer 74. Layer 74 may cover the inside and outside sur- 
face of the crimp tube as shown, or layer 74 may only 
cover a portion thereof. Preferably, the inside diameter 
of fiber crimp tube 72 is slightly smaller than the outer 
diameter of fiber optic component 16, 16', 26, 60 such 
that after the fiber optic component is inserted into the 
crimp tube, the optical fiber is sealed therein preventing 
water from entering the fiber crimp tube after installation. 
However, the inside diameter may also be larger if the 
fiber crimp tube 72 is to be compressed around the fiber 
optic component. 

[0022] FIGS. 11a-11b illustrate another embodiment 
of the fiber crimp tube in accordance with the present 
invention. Fiber crimp tube 76 comprises a tube 78 and 
an optional sleeve 80. Tube 78 comprises first half 82 
and second half 84 connected together by a hinge 85 
and shoulder 86. Preferably, tube 78 is molded from any 
polymeric thermoplastic material, which allows the 
hinge 85 to be a living hinge. However, other methods 
of connecting the first half 82 and the second half 84 are 
also possible, especially if the fiber crimp tube is made 
from other materials. The types of hinges and methods 
of attaching the hinges are well-known in the art. Pref- 
erably, shoulder 86 has cut-out 88 proximate to living 
hinge 85 to allow the tube 78 to be opened about the 
living hinge 85 to receive fiber optic component 16, 1 6', 
26, 60. Alternatively, tube 78 may comprise the two 
halves 82,84 and not have a hinge connecting the two 
halves. In such an embodiment, the cut-out 88 is not 
needed, but could be maintained. To provide sufficient 
clamping force on the optical fibers, the tube 78 can be 
held together around fiber optic component 16,16', 
26,60 by crimp band 14 (where crimp band 1 4 engages 
lip 32 of the shoulder 86 as shown in FIGS. 2b and 5b 
and described in the accompanying text). Crimp band 
1 4 may also be configured to engage more than just the 
shoulder 82, including its entire length, especially if the 
fiber crimp tube 76 is inserted into the crimp band 64 
with the shoulder 86 oriented away from the end portion 
22. Alternatively, a sleeve 80 may optionally be provided 
to ensure that the fiber crimp tube 76 is secured to the 
fiber optic component. Sleeve 80 can be a crimp tube 
to be crimped on to first and second halves 82 and 84. 
Sleeve 80 can also be a heat shrink sleeve, similar to 
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sleeve 62 discussed above, a rubber O-ring, or any oth- 
er circular piece that prevents the halves 82,84 from 
separating. Preferably, sleeve 80 is a water-resistant to 
prevent water from running down the fiber and entering 
the fiber crimp tube 76, thereby providing a water-resist- ' 5 
ant connector. 

[0023] Advantageously, first and second halves "82 
and 84 may have a configuration on an inner surface 83 
to engage the fiber optic component. As illustrated in 
FIG. 11 d, each half 82,84 has a plurality of teeth 90 and 
92, respectively, to grip the fiber optic component be- 
tween the halves. Teeth 90 are oriented or angled in one 
predetermined direction, e.g., in the direction toward 
shoulder 86, and teeth 92 are oriented or angled in the 
opposite direction. The opposite orientation of teeth 90 
and 92 help prevent relative movement between the fib- 
er optic component and the tube 78 in either direction. 
The invention is not limited to teeth on the interior sur- 
face 83 of fiber crimp tube 76, but could be any config- 
uration that would provide resistance to movement of 
the fiber optic component relative to the tube 78. Such 
configurations would include a roughened surface, 
bumps or knob-like protrusions, internal rings, etc. 
[0024] Another aspect of the invention is illustrated in 
FIGS, 12a-c. The fiber crimp tube 100, which is similar 
to that illustrated in FIGS. 9a and 9b, has an elongated 
body 102, a compression sleeve 104, and a shoulder 
106. As with fiber crimp tube 66, compression sleeve 
104 defines a lumen 108; however, compression sleeve 
1 04 has a lumen 1 08 that allows multiple fiberoptic com- 
ponents to pass through the lumen and the fiber crimp 
tube 100. The multiple fiber optic components may be 
a plurality of single optical fibers or even an optical rib- 
bon having a plurality of optical fibers. The optical fibers 
may also be coated optical fibers as in the previous em- 
bodiments. Compression sleeve 1 04 may also be made 
from a compressible resilient material, which would sim- 
ilarly make the fiber crimp tube 1 00 water resistant, and 
it may be integral with the fiber crimp tube 1 00 or be 
separate. If the sleeve 104 were separate, it could be 
placed over the fiber optic components before being in- 
serted into the tube 1 00 or inserted before the fiber optic 
components are passed through the lumen 108. The 
elongated body 102 could then be crimped around the 
fiberoptic components as in the previous embodiments 
and using the tool of FIG. 8. 

[0025] Ratherthah being round, shoulder 1 06 may be 
modified to fit within a rectangular connector or housing , 
which is consistent with multi-fiber applications as illus- 
trated in FIGS. 12a-c. While the shoulder 106 is shown 
with two flat surfaces and two rounded surfaces, shoul- 
der 106 could be made of any appropriate configuration 
and remain within the scope .of the present invention. 
[0026] Additional embodiments of multi-fiber crimp 
tubes in accordance with the present invention are illus- 
trated in FIGS. 13a-d and 14a-e. FIGS. 13a-d illustrate 
a fiber crimp tube 1 1 0 that has an elongated body 1 1 2, 
two passageways 114, and a shoulder 116. As with the 



previous embodiments, fiber optic components (not 
shown) are passed through the passageways, and the 
elongated body can be crimped around them. While two 
round passageways 114 are illustrated, passageways 
of any appropriate number, in any appropriate shape, 
and in any appropriate configuration could be present 
in the fiber crimp tube 110. Preferably, the fiber crimp 
tube 110 is made from a material that allows for deform- 
ity, brass for example, to allow the crimp tube to engage 
and hold the fiber optic components when crimped as 
discussed above with respect to the previous embodi- 
ments and the tool in FIG. 8. Alternatively each of the 
passageways 114 could also have a compression 
sleeve to provide not only waterproofing, but also resist- 
ance to any pulling forces on the fiber optic components. 
These compression sleeves may or not be integral with 
the fiber crimp tube 110. 

[0027] Another embodiment of a multi-fiber crimp 
tube in accordance with the present invention is illustrat- 
ed in FIGS. 14a-e. Fiber crimp tube 120 comprises a 
tube 122, which in turn comprises a first half 124 and a 
second half 126 that form a passageway127. First and 
second halves 124,126 are preferably connected by a 
hinge 128, although they could be separate elements. 
Hinge 128 is preferably a living hinge. Fiber crimp tube 
120 also has a shoulder 130 that is preferably config- 
ured to be used in connection with muttifiber connectors. 
When fiber crimp tube 120 has a hinge, shoulder 130 
has a cut-out portion 131 to allow access to the 
passagewayl 27. While the shoulder 1 30 is illustrated to 
have a generally rectangular shape, any appropriate 
configuration may be used and remain within the scope 
of the present invention. As illustrated in FIG. 14b, the 
first and second halves 124,126 are slightly tapered 
from the end of the fiber crimp tube 1 20 with the shoulder 
1 30 to the opposite or front end 1 32. As with the previous 
embodiments, the fiber crimp tube 120 can be inserted 
into a crimp body that is similar to that illustrated in FIGS. 
1 -5 in order to keep halves 1 24, 1 26 compressed around 
fiber optic components. However, as illustrated in FIGS, 
14d and 14e, an optional sleeve 134 may be used to 
provide the compression around the fiber optic compo- 
nents. FIGS. 14d and 14e illustrate a portion of a fiber 
optic component, i.e., a ribbon of optical fibers 136, that 
will be held within the fiber crimp tube 120. Other con- 
figurations of fiber optic components could also be used 
(e.g., loose tube, 900 or 250 \im optical fibers, 2.0 mm 
optica! fibers, a plurality of optical fiber ribbons). Prefer- 
ably, a compression sleeve 1 38 is used to provide cush- 
ioning for the fiber optic component from the compres- 
sive forces by the tube 1 20. While shown as a separate 
piece, the compression sleeve 138 may be also be in- 
tegral with or formed on each of the halves 124,126. The 
sleeve 1 38 can be a crimp tube to be crimped on to first 
and second halves 124 and 126. Sleeve 138 can also 
be a heat shrink sleeve, similar to sleeves 62 and 80 
discussed above, a rubber O-ring, or other similar struc- 
ture. Preferably, sleeve 138 is a water-resistant to pre- 
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vent water from entering the fiber crimp tube 1 20. Since 
the halves 124,126 may be tapered, the pressure exert- 
ed on the fiber optic components can be adjusted by the 
inner diameter of the sleeve 134 that is used or the dis- 
tance the sleeve 134 is moved toward the shoulder 130 
and away from the front end 132. The sleeve 134 may 
also be a heat shrink sleeve similar to sleeve 62 dis- 
cussed above. The heat shrink sleeve could be placed 
over the front end 132 and heat applied to shrink the 
sleeve over at least a portion of the fiber crimp tube and 
at least a portion of the fiberoptic components. 
[0028] While various descriptions of the present in- 
vention are described above, it is understood that the 
various features described in connection with the em- 
bodiments of the present invention can be used singly 
or in combination thereof. Therefore, this invention is not 
to be limited to the specifically preferred embodiments 
depicted therein. 



Claims 

1 . A connector secured to an end portion of a fiber op- 
tic component comprising: 

a crimp assembly wherein strength fibers asso- 
ciated with the fiber optic component are se~ 
• cured to the crimp assembly; 

a fiber crimp tube fixedly engaging the crimp 
assembly and fixedly secured to an optical fiber 
component such that there is substantially no 
relative movement between the fiber and the 
crimp assembly. 

2. The connector of claim 1 , wherein the crimp assem- 
bly comprises a crimp band and a crimp body adapt- 
ed to crimp the strength fibers therebetween. 

3. The connector of claim 1, wherein the optical fiber 
component comprises at least one optical fiber and 
at least one protective coating. 

4. The connector of claim 1, wherein the optical fiber 
component comprises a bare optical fiber. 

5. The connector of claim 5, further comprising a com- 
pression element and wherein the compression el- 
ement is compressed between the fiber crimp tube 
and the bare optical fiber. 

6. The connector of claim 1, wherein the fiber crimp 
tube is attached to the optical fiber component by 

- adhesive. 

7. The connector of claim 1, wherein the fiber crimp 
tube is attached to the optical fiber component by a 
heat shrink sleeve. 



8. The connector of claim 1 , further comprising a heat 
shrink sleeve covering at least a portion of the fiber 
crimp tube and a portion of the optical fiber compo- 
nent. 

5 

9. The connector of claim 1, wherein the fiber crimp 
tube has a shoulder disposed at one end thereof 
and the shoulder is captured in the crimp assembly. 

10 10. The connector of claim 9, wherein the shoulder is 
captured between a crimp body and a crimp band 
of the crimp assembly. 

11. The connector of claim 1, wherein the fiber crimp 
15 tube comprises a first portion and a second portion. 

12. The connector of claim 11 , wherein the first portion 
is connected to the second portion by a hinge. 

20 13. The connector of claim 1, wherein the fiber crimp 
tube has at least one passageway therein and the 
optical fiber component is disposed therein. 

14. The connector of claim 1 , wherein the fiber crimp 
25 tube has a plurality of passageways therein. 

15. The connector of claim 13, wherein the passageway 
has an inner surface and the inner surface has en- 
gagement means thereon. 

30 

1 6. The connector of claim 1 4, wherein the engagement 
means comprises teeth. 

17. The connector of claim 1, wherein the fiber optic 
35 component comprises fiber optic ribbon. 

1 8. An optical fiber module attachment comprising a tu- 
bular body member and a shoulder disposed at one 
end of the body member, said module attachment 

40 is attachable to a fiber optic component and said 
shoulder is insertable into a connectorto engage an 
optical component 

19. The optica! fiber module attachment of claim 11, 
45 wherein the fiber optic component comprises an op- 
tical fiber. 

20. The optical fiber module attachment of claim 11, 
wherein the fiber optic component comprises fiber 

50 optic ribbon. 

21. The optical fiber module attachment of claim 12, 
wherein the optical fiber further comprises at least 
one protective coating. 

55 

22. The optical fiber module attachment of claim 11, 
wherein the body member is also insertable into the 
connector. 
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23. The optical fiber module attachment of claim 1 1 , fur- 
ther comprises an inner compression sleeve dis- 
posed between the body member and the fiber optic 
component. 

24. The optical fiber module attachment of claim 15, 
wherein the inner compression sleeve is made from 
a resilient material. 

25. The optica! fiber module attachment of claim 16, 
wherein the inner compression sleeve is com- 
pressed between the body member and the fiber 
optic component. 

26. The optical fiber module attachment of claim 15, 
wherein the inner compression sleeve is made from 
a water resistant material. 

27. The optical fiber module attachment of claim 11, 
wherein the optical fiber module attachment is cov- 
ered with a water resistant material. 

28. The optical fiber module attachment of claim 11, 
wherein the optical fiber module attachment com- 
prises a first portion and a second portion. 

29. The connector of claim 20, wherein the fiber crimp 
tube has at least one passageway therein and the 
fiber optic component is disposed therein. 

30. The connector of claim 1 3, wherein the passageway 
has an inner surface and the inner surface has en- 
gagement means. 

31. The connector of claim 14, wherein the engagement 
means comprises teeth. 

32. The connector of claim 1 4, wherein the engagement 
means comprises protrusions. 

33. The optical fiber module attachment of claim _, 
wherein the first and second portions each com- 
prise a plurality of teeth. 

34. The optical fiber module attachment of claim 21, 
wherein the teeth from the first portion and .the teeth 
from the second portion are oriented in opposite di- 
rections. 

35. The optical fiber module attachment of claim 20 
wherein the first portion and the second portion are 
connected by a hinge. 

36. The optical fiber module attachment of claim 20 
wherein the first portion and the second portion are 
secured to the fiber optic component by a sleeve. 

37. The optical fiber module attachment of claim 24, 



wherein the sleeve is selected from the group con- 
sisting of a crimp tube and a heat shrink sleeve and 
an O-ring. 

5 38. The optical fiber module attachment of claim 24, 
wherein the sleeve is made from a water resistant . 
material. 

39. An optical fiber module attachment comprising a tu- 
10 bular body member and a first shoulder, said mod- 
ule attachment is attachable to an fiber optic com- 
ponent and said. first shoulder is engagable with an 
optical device. 

*5 40. The optical fiber module attachment of claim 27, 
wherein said device comprises a second shoulder. 

41. The optical fiber module attachment of claim 27, 
wherein a connector is disposed on the shoulder. 

20 

42. The optical fiber module attachment of claim 29, 
wherein the connector is a bayonet mount. 

43. The optical fiber module attachment of claim 27, 
25 wherein the tubular member has a crimp end, said 

crimp end is crimped to the fiber optic component. 

44. The. optical fiber module attachment of claim 31, 
wherein a radius bending reduction device is at- 

30 tached to the crimped end and a portion of the fiber 
optic component. 

45. The optical fiber module attachment of claim 32, 
wherein the radius bending reduction device is a 

35 heat shrinkable sleeve. 

46. The optica! fiber module attachment of claim 27, fur- 
ther comprises an inner compression sleeve dis- 
posed between the body member and the fiber optic 

40 component. 

47. The optical fiber module attachment of claim 34, 
wherein the inner compression sleeve is made from 
a xesilient material. 

45 

48. The optical fiber module attachment of claim 35, 
. wherein the inner compression sleeve is com- 
pressed between the body member and the fiber 
optic component. 

50 

49. The optical fiber module attachment of claim 34, 
wherein the inner compression sleeve is made from 
a water resistant material. 

55 so. The optical fiber module attachment of claim 27, 
wherein the optical fiber module attachment is cov- 
ered with a water resistant material. 
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51. The optical fiber module attachment of claim 27, 
wherein the optical fiber module attachment com- 
prises a first portion and a second portion. 

52. The optical fiber module attachment of claim 39, 5 
wherein the first and second portions each compris- 
es a plurality of teeth. 

53. The' optical fiber module attachment of claim 40, 
wherein the teeth from the first portion and the teeth 10 
from the second portion are orientated in opposite 
directions. 

54. The optical fiber module attachment of claim 40 
wherein the first portion and the second portion are 15 
connected by a hinge. 

55. The optical fiber module attachment of claim 39 
wherein the first portion and the second portion are 
secured to the optical fiber by a sleeve. 20 

56. The optical fiber module attachment of claim 43, 
wherein the sleeve is selected from the group con- 
sist ng of a crimp tube, a heat shrink sleeve, and an 
O-ring. 25 

57. The optical fiber module attachment of claim 43, 
wherein the sleeve is made from a water resistant 
material. 
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Fig. 2a 
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Fig. 10a 
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(54) Fiber optic module attachment including a fiber locating connector 



(57) A novel optical fiber module attachment is pro- 
vided. The module attachment has a crimp assembly 
and a fiber crimp tube (20) disposed therein. The tube 
(20) is crimped or otherwise fixedly attached to the core 
of the fiber optic cable (26). The fiber crimp tube (20) 
has a shoulder that is fixedly captured within the crimp 
assembly, such that the core of the fiber optic cable (26) 
does not exhibit movement relative to the connector 
(1 0). In accordance to another aspect of the invention, 
the module attachment is a fiber crimp tube (20) having 
at least one shoulder (30) thereon. The fiber crimp tube 
(20) is crimped or otherwise attached to the fiber optic 



cable (26). The shoulder (30) is fixedly received in re- 
ceiving ports on an optical device. A heat shrink tube 
(62) is optionally provided to connect an end of the tu- 
bular body to the cable to minimize the bend radius. The 
fiber crimp tube (20) may also have an inner compres- 
sion sleeve (69) disposed between the fiber crimp tube 
(20) and the core of the cable. The fiber crimp tube (20) 
may also be covered by a water resistant material to pro- 
tect the cable. Additionally, the fiber crimp tube (20) may 
comprise two portions connected by a living hinge. The 
two portions may be attached to the fiber optic cable (26) 
by a heat shrink sleeve an O-ring or a crimp tube (62). 



CO 
< 
CO 

in 

CO 

m 

CM 




22 18 



LU 



Printed by Jouve. 75001 PARIS (FR) 



EP 1 258 758 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 00 9996 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCl.7) 



US 5 274 903 A (GROIS IGOR ET AL) 
4 January 1994 (1994-01-04) 

* abstract; claims 1-6; figures 1-4 * 

US 4 414 697 A (HARTLEY JAMES T) 
15 November 1983 (1983-11-15) 

* abstract; claims 1-8; figures 1-8 * 



1,11,27 



1,11,27 



G02B6/38 



TECHNICAL FIELDS 
SEARCHED (lnt.Cl.7) 



G02B 



The present search report has been drawn up for all claims 



The Hague 



Dafe of completion of tf» search 

31 March 2004 



Examiner 

Malic, K 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y :• particularly relevant tf combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in (he application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



2 



EP 1 258 758 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 00 9996 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

31-03-2004 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5274903 



04-01-1994 US 



5195352 A 



23-03-1993 



US 4414697 



15-11-1983 NONE 



uj For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



3 



